Protective effects of intravenous immunoglobulin and antimicrobial agents on acute pneumonia in leukopenic mice.
Multi-drug resistant Pseudomonas aeruginosa causes the type of acute lung injury that is strongly associated with bacteremia, sepsis, and mortality, especially under immunocompromised conditions. Although administration of immunoglobulin solution is an applicable immunotherapy in immunocompromised patients, efficacy of immunoglobulin administration against multi-drug resistant P. aeruginosa pneumonia has not been well evaluated. In this study, we investigated the effectiveness of prophylactic administration of immunoglobulin solution (IVIG) in comparison with that of other types of antimicrobial agents, such as anti-PcrV IgG, piperacillin/tazobactam, or colistin in an immunocompromised mouse model of P. aeruginosa pneumonia. Colistin was the most effective agent for preventing acute lung injury, bacteremia, cytokinemia, and sepsis. Among the four tested antimicrobial agents, after colistin, anti-PcrV IgG and IVIG were the most effective at protecting mice from mortality. Piperacillin/tazobactam did not prevent acute lung injury or bacteremia; rather, it worsened lung histology. The data suggest that using an agent for which a positive result in an in vitro susceptibility test has been obtained may not always prevent acute lung injury in a leukopenic host infected with P. aeruginosa. Clinicians should consider the possibility of discrepancies between in vitro and in vivo tests because the absence of in vitro bactericidal activity in an antimicrobial agent is not always a reliable predictor of its lack of ability to eradicate bacteria in vivo, even in immunocompromised hosts. Based on our findings, the potential protective effects of IVIG against the acute lung injury induced by P. aeruginosa should be reevaluated.